Defect in insulin-like growth factor-1 survival mechanism in atherosclerotic plaque-derived vascular smooth muscle cells is mediated by reduced surface binding and signaling.
Apoptosis of vascular smooth muscle cells (VSMCs) is increased in atherosclerosis compared with normal vessels, where it may contribute to plaque rupture. We have previously found that human plaque-derived VSMCs (pVSMCs) are intrinsically sensitive to apoptosis and not responsive to the protective effects of insulin-like growth factor-1 (IGF-1). We therefore examined the mechanism underlying this defect. Human pVSMCs showed <25% (125)I-IGF-1 surface binding, <20% IGF-1 receptor (IGF-1R) expression than that of normal medial VSMCs, and <40% Akt kinase activity in response to IGF-1. pVSMCs expressed and secreted high levels of IGF-1 binding proteins (IGFBPs), and the IGF-1 analogues, long R3 and Des 1,3 IGF-1, which do not bind to IGFBPs, were able to increase pVSMC survival to normal medial VSMC levels. The long R3 survival effect was phosphatidylinositol 3-kinase-mediated, but it was not dependent on Akt activity alone. Intimal pVSMCs in vivo showed reduced IGF-1R expression compared with medial VSMCs, in particular at the shoulder regions of plaques. We conclude that human pVSMCs show an intrinsic sensitivity to apoptosis caused in part by defective expression of IGF-1R, impaired IGF-1-mediated survival signaling and increased IGFBP secretion. This impaired IGF-1 protection against apoptosis may promote VSMC loss and plaque instability in atherosclerosis.